Background After a massive syphilis epidemic in the fi rst half of the 20th century, China was able to eliminate this infection for 20 years (1960-80). However, substantial changes in Chinese society have been followed by a resurgent epidemic of sexually transmitted diseases. Sporadic reports have provided clues to the magnitude of the spread of syphilis, but a national surveillance eff ort is needed to provide data for planning and intervention.
Introduction
Syphilis is a very serious infection that causes acute cutaneous manifestations including genital ulcers, chronic severe and debilitating compromise of the cardiovascular and nervous systems, and serious eff ects on reproductive and neonatal health. 1 During pregnancy, syphilis infection can lead to spontaneous abortion, congenital deformities, and severe neonatal disease.
Syphilis was fi rst recognised in mainland China in 1505. 2 By the time the Communist party assumed power in 1949, the Chinese people were suff ering one of the biggest syphilis epidemics in human history. Surveillance studies in the 1950s showed that the infection was present in as many as 84% of prostitutes and 5% of the general population in some large cities, and 2-3% of rural residents. 3, 4 Mao Zedong and his government prioritised health care, and the control of syphilis and other sexually transmitted diseases (STD) was one of their key aims. 4 In 1952, China developed an unprecedented and unique campaign to eliminate STD. The government instituted mass screening, provided free treatment to infected individuals, and closed brothels. 5, 6 This programme seemed to be highly eff ective, and studies by Chinese and international teams verifi ed the virtual eradication of STDs by the 1960s. [7] [8] [9] [10] However, long-term control of STD in China has proved elusive. Economic and social reforms designed to open China to the world have been successful, but also appear to have laid the foundation for the reemergence of STD. Increased personal wealth, greater geographical mobility, and more relaxed government control 11 set the stage for the spread of STD. The fi rst cases of syphilis in China after the death of Mao were reported in 1979. 12 These changes led to the establishment of the Chinese National Center for STD Control in 1986, followed by the launch of a national STD surveillance system by the Ministry of Health in 1987. The purpose of this report is to describe the growth and magnitude of the Chinese syphilis epidemic on the basis of Chinese governmental surveillance data.
Methods
Surveillance of STD is done through mandatory casereporting from government facilities including STD clinics, designated provincial dermatovenereology centres, gynaecology and genitourinary clinics, maternity and children's hospitals, and other health providers in all 31 provinces, municipalities, and auto nomous regions of the country. Beginning in 2005, syphilis case-reporting moved from paper reports to electronic online submission.
For each syphilis case, doctors or their assistants fi lled out a standardised STD reporting card with demographic (age in 10 year intervals, sex, home location, marital status, occupation, and education), clinical (diagnostic evidence, onset of symptoms, stage of syphilis, presence of other STD), and epidemiological information (route of acquisition). According to national guidelines, 13 primary syphilis was defi ned as a clinically compatible case characterised by one or more chancres and inguinal lymphadenopathy, and laboratory confi rmation of Treponema pallidum in clinical specimens by dark-fi eld microscopy or reactive non-treponemal rapid plasma reagin, or toluidine red unheated serum test and treponemal T pallidum haemagglutination, or particle agglutination assay for antibody to T pallidum; secondary syphilis was defi ned as a clinically compatible case characterised by maculopapular rash and, in many cases, lymphadenopathy, and laboratory test confi rmation as for primary syphilis; latent syphilis was defi ned as an asymptomatic case with a possible history of infection supported by two consecutive reactive non-treponemal tests (rapid plasma reagin), a reactive treponemal test (particle agglutination assay), and normal cerebrospinal fl uid; and tertiary syphilis was defi ned as a case with a history of primary, secondary, or latent syphilis with clinical manifestations involving the cardiovascular or central nervous system and laboratory confi rmation with reactive non-treponemal tests, or cerebrospinal fl uid abnormalities characterised by higher than normal amounts of white blood cells or protein. A case of congenital syphilis was defi ned as a neonate or child younger than 2 years aff ected by associated signs and symptoms such as rash, hepatosplenomegaly, and lymphadenopathy, with an infected mother, supported by detection of T pallidum in lesions by dark-fi eld microscopy or reactive serological test. 14 To increase the accuracy with which STD incidence could be assessed, a network of 16 sentinel surveillance sites was established in 1987 in areas with high rates of STD. This network was subsequently expanded in 1993 to 26 sites in various cities throughout China. A map of these sentinel sites is shown in fi gure 1. Each site has a designated organisational centre from either the dermatovenereology institute or Center for Disease Control hospital networks that coordinates mandated STD reporting from all STD service providers in their jurisdiction, which is in most places a city district or in some an entire city. These sites have strengthened manage ment, standardised diagnosis and treatment protocols, and established laboratory quality assurance measures, for STD surveillance. By comparing the number of STD diagnoses recorded in clinic and laboratory registries at sentinel sites with case reports in the surveillance system, twice-yearly quality control studies indicate that sentinel sites report all but less than 5% of newly diagnosed STD cases.
Information from sentinel and non-sentinel sites is collected at the county level and reported quarterly to the next administrative levels until it reaches the National Center for STD Control, where all compiled surveillance data are stored in an electronic database (fi gure 2).
EpiInfo (Version 1.1, Centers for Disease Control and Prevention, Atlanta, GA, USA) was used to analyse the results in this study. Total syphilis incidence refers to the number of new syphilis cases at any stage per 100 000 people per year. Because reports based on classifi cation of syphilis into primary, secondary, latent, and tertiary syphilis were not introduced into surveillance reports until 1996, incidence data before this year refer to total syphilis incidence.
The reported incidence of congenital syphilis was calculated by dividing the number of new congenital syphilis cases by the number of livebirths in a specifi ed year. National population and livebirth data were obtained from the National Bureau of Statistics of China. 15 The average yearly rate of increase in incidence was calculated as a geometric mean by use of the formula: (incidence at time n divided by incidence at time 1)^(1/[n-1])-1, where n is defi ned by the interval number of years.
Role of the funding source
The sponsor of the study had no role in study design, data collection, data analysis, data interpretation, or writing of the report. The corresponding author had full access to all the data in the study and the team of coauthors had fi nal responsibility for the decision to submit for publication.
Results
Nationwide surveillance data indicated that after remaining just below 0·2 cases per 100 000 people from 1989 to 1993, the total incidence of syphilis increased from 0·17 cases per 100 000 in 1993 to 6·5 cases per 100 000 in 1999, with incidence of primary and secondary syphilis accounting for 5·85 cases per 100 000 (fi gure 3). After decreasing slightly between 2000 and 2003 (perhaps more a result of administrative changes during that time than a real decline), the incidence of primary and secondary syphilis has increased in the past 2 years to 5·67 cases per 100 000 people. The average incidence of primary and secondary syphilis for the years 2000 to 2005 was 5·13 cases per 100 000 people per year. Incidence of congenital syphilis had grown at a very rapid rate with an average yearly increase of 71·9%, from 0·01 cases per 100 000 livebirths in 1991 to 19·68 cases per 100 000 livebirths in 2005 (fi gure 3). The actual numbers of cases of syphilis classifi ed by the stage of disease are shown in table 1.
More than 70% of reported cases of syphilis in the past 10 years were in people aged 20-49 years. The mean ages were slightly higher in northern and central China than in other regions of the country (table 2). The ratio of male to female individuals with syphilis decreased from 2·0 to 1·0 between 1988 and 2000, and has held steady for the past 5 years.
All China's 2882 counties reported cases of syphilis during the past 5 years. In 2005, the highest rates of total syphilis cases were reported in Shanghai (55·3 cases per 100 000 individuals), Zhejiang (35·9 per 100 000), and Fujian (26·8 per 100 000), which together with Jiangsu (13·0 per 100 000) form China's prosperous southeastern seaboard. Beijing municipality had the next highest rate (24·9 per 100 000), followed by the southern Zhujiang River Delta (Guangxi, Guangdong, and Hainan provinces), which reported rates of about 14-21 cases per 1 9 8 9 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5
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Year Incidence (per 100 000) Figure 3 : Reported incidence of congenital syphilis and cumulative primary and secondary syphilis in China from 1988 to 2005, nationwide STD surveillance system *Aside from congenital syphilis, classifi cation into diff erent stages of syphilis was introduced in 1996. Thus, before 1996, data points for primary and secondary syphilis show incidence for total syphilis. However, an ad hoc survey of syphilis reports in 38 cities from 1990 to 1994 suggested that reported cases of primary, secondary, early latent, tertiary, and congenital syphilis accounted for 20·2%, 46·5%, 28·1%, 2·1%, and 0·7% of total cases, respectively. 
Discussion
Our report provides a comprehensive view of the reemergence of syphilis in China. These fi ndings are consistent with reports of the exceptional prevalence of syphilis in high-risk groups in China [16] [17] [18] and of the spread of other STD in China, 19 including a nationwide cross-sectional survey that showed a high prevalence of chlamydial infection, especially in urban coastal areas. 20 Worldwide, resurgence of syphilis in China corresponds to epidemics reported in several cities in the UK, 21 Ireland, 22 the Russian Federation states, 23 and the USA. 24 The incidence of primary and secondary syphilis in 2005 (5·67 cases per 100 000) was substantially higher than that in most developed countries; for example, the USA reported 2·7 cases of primary and secondary syphilis per 100 000 individuals in 2004. 24 Furthermore, the number of cases cited might not accurately refl ect the true extent of the epidemic. STDs treated at hospitals, family planning centres, gynaecological clinics, pharmacies, and private practitioners go largely un reported, 25, 26 although these venues represent important access points for patients with STDs. A study in Shenzhen and Guangzhou 27 showed that 27% of patients with STDs sought initial care at a site other than a government dermatovenereology centre; in Chengdu 28 and Hangzhou, 29 18-40% of patients sought care from private doctors and pharmacists. In an internal, unpublished quality-control study done in 1999, STD surveillance offi cials found that in one province, more than 75% of STD cases were not reported. Private practitioners were the least reliable, reporting only 0·2% of cases, followed by district-level hospitals (7·9%), provincial-level hospitals (15·4%), and city-level hospitals (35·5%).
Surveillance reporting might also be limited by the availability of governmental resources. The 26 sentinel sites reported about 18% of the nation's aggregate syphilis cases, although these sites cover only 3% of the population. Such results suggest that non-sentinel sites are probably not reporting the actual scale of the epidemic, and that improved surveillance would yield a higher overall incidence than reported here.
As an alternative approach we did a systematic review of published work, 17 which suggested the following prevalences of syphilis in specifi ed populations: antenatal women 0·45%; premarital testing 0·66%; voluntary blood donors 0·37%; migrant workers 1·4%; remunerated blood donors 2·86%; possible female sex workers 0·83%; incarcerated female sex workers 12·49%; drug users 6·81%; and men who have sex with men 14·6%. 17 In the past 5-10 years, syphilis rates seem to have increased in all these groups, with the greatest increase in drug users (0·96% per year), incarcerated female sex workers (1·41% per year), and men who have sex with men (4·50% per year). 17 1 The increasing privatisation of health care in China has left many people without resources to seek care, particularly for problems like syphilis that on the surface appear to be self-limiting. In a 2004 survey, half the respondents from three provinces reported foregoing health care in the previous year because of its prohibitive cost. 30 This proportion is probably much higher in rural areas, as shown by results from one study done in a rural county outside Beijing where 80% of women with symptoms of STD did not seek health care because of its high cost and their own lack of knowledge about STD. 31 Obviously, any defects caused by congenital syphilis would be devastating. Additionally, syphilis can contribute to the spread of HIV infection by raising the viral burden in HIV-infected individuals 32 and by increasing susceptibility to infection. 33 Cotransmission of syphilis and HIV has been reported in Pune, India, 34 and syphilis infection in pregnant women might facilitate the vertical transmission of HIV. 35 Although the gravity of syphilis during pregnancy cannot be overstated, detection and treatment of the disease could be overshadowed by focus on the prevention of vertical HIV transmission. 36 The rapid spread of syphilis in China is probably attributable to a combination of biological and social forces. Grassly and co-workers 37 have argued that the Reported incidence of total syphilis from sentinel sites Reported incidence of total syphilis from nationwide STD surveillance system Incidence (per 100 000) extent of syphilis observed in a population most closely indicates the degree of herd immunity. In their analysis of changes in syphilis incidence in the USA over the past 50 years, they concluded that 10-year cycles of disease resurgence could result from depletion of individuals with immunity resulting from natural infection. 37 In view of the virtual absence of syphilis in China for 20 years, the general population of young, sexually active individuals would be completely susceptible to this infection. Social forces could be of even greater importance. Although prostitution in China has an extensive history, 38 strict governmental intervention restricted such practices for nearly 40 years. 6, 38 However, economic reforms (so obvious in China's growth and globalisation) have led to income gaps and a cultural climate that favours reemergence of sex work. 11 A substantial majority of men and a huge migrant population of male workers have created an increasing demand for sex work. 39 It is not a surprise that a high prevalence of syphilis in sex workers has been well documented. 16 Sexual practices are also changing. Young Chinese people are increasingly likely to experiment with sex at earlier ages and before marriage. 40 Additionally, reduced governmental emphasis on public-health services, increasing costs of individual health care, and reduced availability of health insurance 41 might have contributed to reduced recognition and treatment of syphilis.
Clearly, China must attack the spread of STD and especially syphilis. One key component of this intervention is aff ordable syphilis screening, the tool that proved so powerful in the earliest days of Mao's government. 6 The southern city of Shenzhen has pio neered free syphilis screening for all pregnant women, a programme that has been shown to be cost eff ective and sustainable. 42 Further eff orts should also be directed at groups in which high syphilis prevalence has been documented, such as men who have sex with men 43 and female sex workers. 44 Thousands of health centres in China already off er free voluntary counselling and testing for HIV, and additional testing for syphilis in these centres would expand coverage of syphilis screening and help to integrate STD and HIV prevention eff orts. However, these strategies will need much support from local and national leaders, as part of the overall urban and rural health reforms. 45 STD prevention programmes need to be scaled-up for a mass audience. Preliminary results from the 100% condom use programmes for sex workers promoted in Jiangsu, Hubei, Hunan, Guangxi, and Hainan provinces are favourable, with sharp drops in the prevalence of syphilis in female sex workers. 46 These targeted interventions have been complemented by mass education campaigns directed at younger people.
China has recently shown a great interest in the control of infectious diseases. Although the country was perhaps slow to recognise the threat of HIV, this infection is now a key governmental focus for which many active programmes are being developed, including needle exchange and methadone schemes for intravenous drug users, and free medical care for those who are infected with HIV. The resources put into place to control severe acute respiratory syndrome (SARS) 47 and avian infl uenza 48 are also impressive.
The spread of syphilis in China has been insidious, and has only recently attracted the attention it deserves. Initial eff orts to respond to this epidemic include the pilot screening and prevention programmes and national consultative meetings in 2005 and 2006 that have generated a response strategy and helped to place syphilis on the national agenda. China has shown once before that the control of syphilis is possible, 9 and we expect that a new national campaign, although challenging, will show benefi t.
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